In this paper I reconsider the synchronic status of distinctive vowel length and vowel lengthening and shortening rules in Northern Romance varieties, in light of Loporcaro's (2015) wide-ranging study of vowel quantity in numerous Romance dialects. Loporcaro (2015) argues that these varieties possess distinctive, phonemic vowel length, and mostly do not have synchronic rules that produce surface long vowels, contrary to many previous analyses of the relevant patterns. In this paper, I argue instead that that lexical vowel length distinctions coexist, in some Northern Romance varieties, with productive phonological rules manipulating vowel quantity. This coexistence is best understood with recourse to the life cycle of phonological processes, and in particular the notion of rule scattering (Bermúdez-Otero 2015) . This approach not only allows us to reach an adequate interpretation of the basic facts but also makes further predictions regarding the status of quantity-manipulating rules, which also turn out to be correct, providing further support for the theory of the life cycle.
The problem
In a meticulous and wide-ranging study covering effectively the entire temporal and spatial span of Latin and its Romance descendants, Loporcaro (2015) argues in great detail that the distribution and functioning of phonological vowel length in these varieties is best understood with reference to a sound change of open syllable lengthening in the Late Latin period. Among many other questions, Loporcaro (2015) tackles the synchronic and diachronic status of vowel quantity in northern Italo-Romance dialects.
In these varieties, vowel length appears to function at the phonemic level, allowing for the existence of minimal pairs (as in 1). In addition, we also observe synchronic vowel length alternations (as in 2). The examples are from Friulian.
(1) Minimal pairs a. [ˈvaːl] '(it) costs' b. [ˈval] 'valley'
(2) Alternations a.
[ˈlaːt] 'gone-MASC.SG' b. [ˈlade] 'gone-FEM.SG'
Alternations such as those in (2) have attracted the interest of phonologists working in the generative tradition because of a range of interesting regularities: a long vowel as in (2a) seems to be predictable in certain contexts. In particular, this long vowel appears when the next syllable contained a historically apocopated short vowel (Late Latin ). Alternatively, a connection can be observed between the presence of the long vowel and the laryngeal speci ication of the following consonant. As a comparison of (2) and (3) shows, we can be justi ied in postulating a process of inal devoicing in (2), deriving (2a) from underlying /lad/. Crucially, a following underlying voiceless obstruent as in (3) does not require the presence of a long vowel.
(3) No alternation before a voiceless obstruent a. [ˈmat] 'crazy-MASC.SG' b. [ˈmate] 'crazy-FEM.SG'
These apparently systematic restrictions have prompted phonologists to offer a range of analyses in moraic theory treating such long vowels as the products of a synchronic lengthening process, either as an example of compensatory lengthening or deriving the quantitative behaviour of vowels from the prosodic properties of following consonants (e. g. Vanelli 1979 , 2005 , Hualde 1990 , Montreuil 1991 , 2010 , Repetti 1992 , 1994 , Prieto i Vives 2000 , Iosad 2012 , Torres-Tamarit 2015 . Loporcaro (2015) argues that these analyses are wide of the mark because distinctive vowel length has entered the underlying representation of the relevant morphemes. That such distinctive vowel length is required is con irmed by the existence of minimal pairs such as those in (1), where the following consonants are not obstruents. Even irmer evidence for the underlyingly distinctive nature of vowel length in Northern Romance is provided by pairs such as those in (4) and (5), where neither compensation for apocope nor consonant quality could be brought to bear to explain the existence of length; I refer to Loporcaro (2015) for an exhaustive review of the evidence. He thus dismisses attempts to account for alternations such as those in (2) via synchronic phonological computation as similar to the kind of phonological overreach that postulated an underlying /ix/ to account for the lack of trisyllabic shortening in English nightingale.
In this paper I show that there is no contradiction between accepting Loporcaro's (2015) account of the diachronic development of vowel length in Romance and postulating a synchronic rule of lengthening to account for alternations such as those in (2). Key to understanding the tension between phonemicization and productive phonology is the notion of rule scattering (Robinson 1976 , Cohn 1998 , Bermúdez-Otero 2015 , which allows us to understand how a sound change may leave more than one kind of trace in the synchronic phonological system. Speci ically, I argue that rule scattering explains why Late Latin open syllable lengthening has produced both underlyingly contrastive vowel length and fed into the creation of a synchronic lengthening rule.
The rest of the paper is organized as follows. In section 2 I brie ly recapitulate the analyses of the Northern Romance vowel length pattern proposed in the existing literature. In section 3 I lay out the arguments in support of the proposition that underlyingly distinctive vowel length coexists with a productive stem-level vowel lengthening rule in Friulian. The pattern in Western Lombard is the subject of section 4, where I suggest that the vowel shortening observed in these varieties is simply the result of the inversion of a lengthening rule. Section 5 provides a brief conclusion.
The analysis
In this section I sketch the main ideas of the generative analysis of vowel quantity in Northern Romance dialects. Although, as Loporcaro (2015) shows at great length, distinctive vowel length has historically been characteristic of probably the entire Northern Romance area (that is, the Romance varieties spoken in present-day France and Switzerland, and in Italy roughly north of the La Spezia -Rimini line), the attention of generative phonologists has been largely concentrated on two varieties: Friulian and Western Lombard, the latter normally represented by the dialect of Milan. The basic interpretation of the facts, already sketched in section 2, is as follows. In Friulian, a stressed vowel in a inal syllable is lengthened if it is followed by an underlyingly voiced obstruent. The obstruent itself, if it is word-inal, is devoiced, and this devoicing counterbleeds vowel lengthening. This is sketched in (6). The synchronic analysis of these facts has largely concentrated on the facts of vowel length before obstruents. As can be gathered from the overviews by Vanelli (2005) and Loporcaro (2015) , the principal insight of almost all generative accounts of the facts is that the long vowels in forms such as [ˈlaːt] 'gone' are underlyingly short, and acquire a mora in the course of phonological computation (an exception is Repetti 1992 Repetti , 1994 .
The analyses, summarized in table 1, disagree on the source of the second mora. Hualde (1990) and Montreuil (1991) argue that voiced obstruents are moraic in the coda, but devoicing causes them to lose the mora, which is reassigned to the vowel to produce lengthening. In these accounts vowel length in Northern Romance is an instance of synchronic compensatory lengthening, and these analyses are described accordingly in table 1.
Prieto i Vives (2000) and Iosad (2012) , on the other hand, see the lengthening as a product of a top-down stress-to-weight requirement operative in oxytones, and suggest that a vowel can acquire the mora only if the following consonant is underlyingly voiced: Prieto i Vives (2000), in line with the accounts just discussed, assumes the availability of this mora is due to the fact the obstruent is voiced, whilst Iosad (2012) argues instead that voiceless obstruents are moraic, and hence block lengthening of the preceding vowel, whilst (de)voiced ones are unable to support a mora and hence their preceding vowel is free to lengthen.
Finally, Torres-Tamarit (2015) treats both voiced and voiceless obstruents as moraic, but offers a serial account in which the prohibition on voiced codas (necessary for inal devoicing) prevents voiced obstruents from projecting a mora on their own, and so a foot binarity requirement forces the lengthening of the preceding vowel. However, once devoicing applies, the inal obstruent can be incorporated into the moraic structure by being adjoined to the second vocalic mora (symbolized by the dotted line in table 1).
Not all of these analyses, however, address the behaviour of long vowels in contexts other than those preceding an obstruent, or outside a inal syllable -as Loporcaro (2015) shows, understanding these is crucial to a full account of the pattern across Northern Romance. Among relevant points of variation it is important to note the following: Thus, any account of the relationship between vowel length and the laryngeal speci ication of obstruents in Northern Romance must by necessity be supplemented by a treatment of vowel length patterning in other contexts. In this connection, Loporcaro (2015) rightly points out that an excessive focus on predictable vowel length loses sight of the fact that at least in some varieties and in some contexts vowel length is unpredictable, and its speci ication must be included in underlying representations; this is amply demonstrated by minimal pairs such as Cremonese [ˈveːder] ̸ = [ˈveder], where it is abundantly clear that no contextual information, whether at the underlying or surface level, can explain the patterning of vowel length.
Given the fact that vowel length cannot be derived by rule in at least some contexts in these varieties, Loporcaro (2015) proceeds to argue that even in cases where it could potentially be derived -i. e. preceding wordinal obstruents -there is no need for an explanation of the presence of vowel length beyond assuming it is present in the underlying representation. That presence, in turn, is explainable with reference to the diachronic source of this length, which Loporcaro (2007 Loporcaro ( , 2011 Loporcaro ( , 2015 
Rule scattering and Romance vowel length
The notion of rule scattering is associated with the theory of the life cycle of phonological processes (see e. g. Robinson 1976 , Kiparsky 1995 , Cohn 1998 , Bermúdez-Otero 2007 , Bermúdez-Otero & Trousdale 2012 , Roberts 2012 , Ramsammy 2015 . This theory predicts that over time phonological patterns may change their stratal af iliation in the grammar: they start at the postlexical level, then ascend to the word level, then to the stem level, and inally make their mark on the lexicon by shaping the phonological properties of morphemes' underlying representation. Crucially, however, it is not necessarily the case that once a phonological pattern is extended to the next level of this progression, it immediately becomes irrelevant at the level where it resided previously. In fact, we should not expect whatever phonetic or phonological pressures in luence a particular sound change to disappear simply because their effects happen to have reached underlying representations. Indeed, it is quite common for cognate patterns to exist at several levels of the grammar simultaneously, even though the details in the different strata may differ.
A classic example of rule scattering is palatalization in English. As shown by Zsiga (2000) , English shows two coexisting processes of palatalization: a postlexical, gradient pattern of gestural overlap, whereby a postalveolar fricative may be produced in /s#j/ sequences (as in miss you), and a lexical, categorical rule of palatalization observable in stemlevel derivation (as in progression from progress). As Bermúdez-Otero & Trousdale (2012) and Bermúdez-Otero (2015) emphasize, rule scattering is pervasive across languages, and we could well expect to ind it in the Romance case as well.
If vowel lengthening in Romance is understood as a scattered rule, then a possible interpretation of the facts is that its effects could be discovered both in underlying representations and in a synchronic phonological pattern. This prediction is borne out by the facts.
It is clear that, as Loporcaro (2015) In other varieties, where the distinction is either completely neutralized outside oxytones (as in Milanese) or relatively rare outside that context (as in Friulian), the relationship between Late Latin open syllable lengthening and modern long vowels is less immediately obvious. Nevertheless, the fact that long vowels can be lexicalized is suggestive, as it is likely that, just as Loporcaro (2015) 'fear' < * ( ) Outside Central Friulian, on which most descriptions of the pattern concentrate, long vowels that do not derive solely from can also be found in non-inal stressed syllables. For instance, Roseano (2015) gives the following examples from the Friulian of the Lower Valley of the Gorto, a conservative variety belonging to the 'Carnic' group of dialects in the north-west of the Friulian-speaking territory:
(10) a. [roːʒa] ' lower' b. [muːʒa] 'face'
Even keeping to Central Friulian, particularly important for our purposes is the existence of paradigms such as those exempli ied by [ˈoːk] 'gander' ∼ [ˈoːce] 'goose'. Standard criteria for the analysis of alternations lead us quickly to conclude that the vowel in this lexical item is indeed ³ Another context where long vowels appear in Friulian outside the contested oxytone context is before a historical muta cum liquidā sequence, as in [ˈpaːri] 'father', [ˈvoːli] 'eye' (Heinemann 2007) . However, given that synchronic alternations with short vowels and a retained cluster are still possible ([paˈdriŋ] 'godfather', [voˈɡloŋ] 'eye-AUG'), the interpretation is less immediately clear. underlyingly long: it does not alternate with a short vowel, and the presence of vocalic length cannot be ascribed to the properties of the following consonant (which is voiceless). A crucial corollary of this analysis for the wider picture of Friulian phonology is that the grammar of this language does not enforce a shortening of input long vowels even in non-inal stressed syllables -fully in line with Loporcaro's (2015) assumption that underlying vowel length distinctions surface faithfully.
A further corollary of this approach is that alternations such as those in (2) Loporcaro (2015) .
The latter option cannot, in the present state of knowledge, be conclusively rejected. There are, however, two arguments that, I suggest, weaken its appeal. First, as discussed particularly by Vanelli (1986) , the patterns exempli ied by (2) are active in loanword phonology: in borrowings from Italian, vowel length is guided not by vowel length in the source language but by the laryngeal speci ication of the following consonant in Friulian. Remarkably, however, the principle directly guiding the laryngeal speci ication of the post-tonic consonant in Friulian (and thus, apparently, the quantitative properties of the stressed vowel) is neither the length of the vowel nor the laryngeal speci ication of the consonant in Italian, but instead the quantity of the consonant. In Standard Italian, a stressed vowel in a paroxytone is lengthened if it is followed by a singleton consonant, as in generoso and bandito. However, this vowel length is not carried over into Friulian as the length of the vowel: as we saw above, underlying long vowels are not expected to shorten in the forms [ɟeneˈroze] and [bandiˈdut] . On the other hand, the common laryngeal speci ication of the post-tonic consonants in af itto and bandito does not result in their also having the same laryngeal speci ication in the Friulian underlying representations /bandid/ and /afit/. The conclusion, then, is that loanword phonology suggests that the relationship between the quantity of the vowel and laryngeal speci ication of an obstruent is actively manipulated by the synchronic grammar of Friulian, exactly as proposed by numerous previous accounts.
A second consideration is that the required rule in Friulian under this analysis is one of lengthening of underlying short vowels. There are at least two reasons for this. First, as Loporcaro (2015) lengthening regularly triggered (by whatever mechanism) before (input) voiced obstruents (and some sonorants) is the only way of accounting for the facts. Crucially, this is precisely what is expected under the mechanism of the life cycle of phonological processes. Although the exact conditioning of the rule may change over time, it remains, in its essence, the same requirement for a stressed vowel to be long unless a second mora is provided using other segmental material that drove Late Latin open syllable lengthening; what Repetti (1992) calls the 'bimoraic norm'. In other words, Friulian shows a combination of a lengthening rule and lexicalized vowel length that is exactly the expected outcome of scattering the rule that Loporcaro refers to as 'open syllable lengthening'.
A further prediction of the life cycle is that if the rule has reached the lexicon, it must have been present at the stem level of a stratal phonological grammar before doing so. In other words, if lengthening is a scattered rule in Friulian, then the evidence must be compatible with it ⁴ The exception here is the affricate [dʒ] , which shows a number of complexities; I leave it aside for the moment but return to it brie ly below. being a stem-level rule. This prediction turns out to be correct: there are at least two cases in which vowel lengthening in Friulian interacts in an opaque manner with in lectional morphology.
One case concerns regular (sigmatic) plurals. Although in underived forms vowel lengthening in Friulian is impossible before most consonant clusters, and certainly before clusters of obstruents ([ˈɡust] 'taste'), clusters created by the addition of the plural suf ix /-s/ do not shorten a vowel that is long in the singular (Finco 2009 ):
(13) a. [ˈluːk] 'place' b. [ˈluːks] 'places' c. * [ˈluks] A similar effect is found in verbal in lection, as in the 2SG form of the following paradigm of the verb cedi 'surrender' from Lower Valley of the Gorto Friulian (Roseano 2015) :
'they surrender'
The long vowel in the singular forms is underlyingly short, given the shape of the plural forms; that is, it is lengthened in a inal syllable before the underlying /d/. In the 2SG, however, the [s] suf ix does not lead to shortening. Both the nominal and the verbal facts are readily accounted for if vowel lengthening takes place at the stem level, and phonotactic restrictions preventing long vowels in underived forms such as [ˈɡust] 'taste' are relaxed at the word level.
A further instance of stratally driven opacity is provided by the affricate [dʒ] . Unlike other voiced obstruents, it does not trigger the lengthening of a preceding stressed vowel:
'middle-MASC.SG' c. * [ˈmjeːtʃ ] However, long vowels before [dʒ] are permitted in the 1st and 3rd singular present tense of certain verbs (Yamamoto 1993) :
Again, this can be accounted for if the regular lengthening grammar, which does not require lengthening before [dʒ] (by whatever mechanism), is only active at the stem level. The lengthening in the conjugated form is due to some process (for instance, the introduction of an empty mora) related to in lectional morphology, and thus plausibly active only at the word level, where the restrictions on length are relaxed (for analyses of apparently nonconcatenative vowel lengthening in Friulian verbs, cf. Iosad 2012 , Roseano 2015 .
Thus, I conclude that at least the Friulian evidence is compatible with an account whereby the Late Latin open syllable lengthening rule is re lected in the grammar as a scattered lengthening pattern: both as a pattern of distinctive underlying vowel length (as proposed by Loporcaro 2015) and an active synchronic rule along the lines offered by analysts in the generative tradition. I have shown here that an understanding of the life cycle of phonological processes allow us to view these phenomena as complementary rather than contradictory. Moreover, the theory of the life cycle when applied to the case of Romance vowel length has been able to make strong predictions -notably regarding the stratal af iliation of vowel lengthening -that, happily, turn out to be correct.
Another afterlife: rule inversion in Western Lombard
In the previous section I suggested that in some Northern Romance varieties vowel lengthening may still be a scattered rule, applying in (some) stressed syllables. However, I do not intend to claim that the analysis of Friulian should be immediately applicable to all varieties that retain traces of open syllable lengthening. It may well be the case that in other Northern Romance varieties the lengthening rule has reached the end of its life cycle and is only recoverable through its traces in the lexicon. Here, I consider the case of Western Lombard varieties such as those of Milan (Sanga 1988 , Prieto i Vives 2000 , Loporcaro 2015 (1, repeated) a. [ˈvaːl] 'it costs' b. [ˈval] 'valley'
Authors such as Iosad (2012), Torres-Tamarit (2015) analyse the Friulian lexical contrasts by assuming some lexical speci ication of the consonants, in order to arrive at a uni ied analysis of vowel length before sonorants and obstruents. Iosad (2012) suggests that the difference lies in the moraic speci ication of the sonorant: underlying /val/ 'it costs' undergoes lengthening because the grammar fails to assign a mora to the coda consonant (like underlying /lad/ 'gone-MASC.SG'), whilst in underlying /val μ / no lengthening is needed. Torres-Tamarit (2015) , on the contrary, suggests that the lexical speci ication is needed in /va<l>/ 'it costs' with an extrametrical [l] , because in his approach the grammar will assign a mora to a coda [l] , and the extrametricality speci ication is needed to prevent it.
As Iosad (2012) suggests, this approach could, in principle, be extended to Western Lombard: if lexical items like [ˈɡøb] 'hunchbacked' were ⁵ For ease of comparison with Friulian, I write the inal consonants as voiceless, even though, as noted above, inal devoicing in Milanese is variable (cf. Torres-Tamarit 2015) . ⁶ Note that Weber Wetzel (2002) writes stressed vowels in penultimate syllables with the half-length mark. The important pattern to note is that the two lexical items exempli ied here contrast in vowel length when the relevant vowel is in a inal syllable but neutralize the contrast in paroxytones.
speci ied underlyingly with a moraic consonant (/ɡøb μ /), and otherwise the grammar was similar to that proposed in section 3 for Friulian, then the existence of lexical contrasts such as those in (17) and (18) stressed syllables) , the result is a shortening rule that targets the complement of those positions where the effect of the lengthening rule would have been visible. Once again, we observe that the effects of the Late Latin open syllable lengthening are present both in the lexicon, as distinctive vowel length, and as the continued action of a cognate rule, albeit one that has undergone the well-attested process of inversion. Thus, varieties such as Western Lombard provide an interesting example of how the theory of the life cycle can be reconciled with the existence of other changes affecting phonological rules, such as rule generalization (cf. Ramsammy 2015) or, in this case, rule inversion.
⁷ Note that such a rule is independently needed in the consonant-driven OT accounts of Milanese (Prieto i Vives 2000, Iosad 2012 , Torres-Tamarit 2015 , because of Richness of the Base. The ranking needs to make sure the phonotactic restriction on long vowels in non-inal syllables is respected, so that input long vowels are shortened, and this ranking in fact completely obviates the need for a separate lengthening process.
Conclusion
Vowel length in Northern Romance has attracted signi icant amounts of theoretical attention from phonologists working in the generative tradition. An adequate analysis of the phenomenon must, of course, take into account the full range of relevant data, and in that connection Loporcaro's (2015) work provides a rich mine of information that can only be welcomed if further progress is to be made with regard to the theoretical interpretation of the facts. In particular, Loporcaro (2015) points to some very real shortcomings of the available theoretical analyses, which either fail to take cognizance of all relevant data, or are directly incompatible with it.
Nevertheless, it can be argued that Loporcaro's (2015) rejection of any rôle for phonological computation in establishing the observed distribution of vowel length in Northern Romance goes too far in the other direction. He is surely right that in many varieties and for many lexical items the Late Latin sound change of open syllable lengthening has resulted in the establishment of a vowel length distinction in underlying representation that is faithfully reproduced in surface forms. I am also persuaded that his basic diachronic scenario, whereby the prevailing tendency is for the loss of long vowels in various positions over time, is the correct account of the developments. However, this does not mean that there are no varieties where the open syllable lengthening sound change does not also live on as a synchronic pattern, whether a more obviously cognate one such as a bimoraicity requirement for stressed syllables, or transformed into a different pattern, such as one of shortening. This scenario is, in fact, only to be expected under the theory of the life cycle of phonological processes, where it is predicted to arise as a consequence of rule scattering. That this is the right approach to take is, I argue, further suggested by the fact that some speci ic properties of the relevant rules, such as their stratal af iliation, are also compatible with the theory of the life cycle. I conclude that the theory of the life cycle provides a viable framework for an analysis of Northern Romance vowel length that recognizes both its distinctive function and its phonological activity.
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